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Abstract 
 
Online communities have been studied using social network analysis. These studies often utilize 
online community data extracted from digital trace data or user behavior observed in the system used 
by the community.  However, the relationship between the networks depicted in the trace data and 
the social networks reported or observed by community members themselves is not well understood.  
As a result, the implications for interpretation of social network measures in this context are unknown.  
This is a fundamental gap in our understanding of and ability to analyze online community.  This 
study analyzes empirical data for both trace networks and respondent-reported  networks, and 
compares these networks across a number of social network measures for a salient online 
community.  Significant differences between trace networks and reported social networks are found.  
These differences are observed at multiple levels of analysis, from the individual to the whole 
network. 
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Introduction 
 
 Online communities, particularly those supported by technology platforms such as social media or 
social networking platforms, are a relatively new phenomena, dating back only decades.  Yet people are 
engaging with and participating in online communities at a growing rate, and the majority of adult 
Americans now participate in social networking sites (Zichuhr & Madden, 2011). Many research methods 
and approaches have been applied to improve understanding of the nature and implications of online 
community, including social network analysis (Preece & Maloney-Krichmar, 2011). 
 Social network analysis (SNA) as a field of scientific inquiry, focused primarily on human social 
networks, emerged over 70 years ago.  The field has a fundamental focus on the ties that connect 
individuals - bonds of kinship, friendship, affection, communication, social support, and of many other 
types.  Typically, these ties are neither randomly formed nor completely predetermined.  Instead they 
reflect individual choices made within a larger social context.   Some social ties reflect internal states or 
emotions felt towards others.  Data on these relationships can be gathered through the self-reports of 
network members. Other relationships may be easily observable in the public sphere, or may be 
documented in official records (such as marriage ties). 
 In short, SNA is a relationally driven approach to understanding actors (individuals), groups, and 
social phenomena.  It emphasizes that network structure and actor position within the network are 
important objects of study (Borgatti, Mehra, Brass, & Labianca, 2009). Networks may serve as a conduit 
for opportunities for network members, or they may embed an actor in a web of connections that 
constrain the actor's actions.  Networks have emergent properties, which can driven by underlying 
mechanisms, such as the social processes involved in individual choices to form or dissolve social ties 
with others. 
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 Numerous social network measures, grounded in social science, have been developed to 
quantitatively characterize social networks, and the individuals and subgroups they are composed of. The 
study of social networks has contributed to our knowledge in areas as diverse as diffusion of innovation 
(Valente, 1996), health and disease (Christakis & Fowler, 2007), social capital (Wellman, Haase, Witte, & 
Hampton, 2001), and organizational structure and performance (Borgatti & Foster, 
2003).  An ongoing challenge for SNA has been gathering appropriate, accurate and sufficient network 
data (Marsden, 1990). 
 Technologies used to support online communities typically capture substantial amounts of data 
about user interactions, recording the "digital trace" of each user's behavior within the online community. 
These data are abundant, time-stamped, and free of human memory biases or recall error (Howison, 
Crowston, & Wiggins, 2011).   These data may contain numerous links.  All these features would appear 
to make digital trace data ideal for social network analysis.  However, these data are system-generated, 
and were generated to support system requirements and processes.  They may differ substantially from 
data that individuals would report about their personal social networks, and thus may not accurately 
reflect a meaningful social reality that would be recognized or accepted by network participants. 
 Making sense of networks in online community requires more than taking trace data at face 
value.  It requires careful consideration of the extent to which the trace data mirrors phenomena of 
interest.   To do so, we must improve our understanding of how the ties and networks derived from trace 
data relate to networks of personal ties, those ties that are recognized by and continue at the discretion of 
the people involved (Burt, 1997).   Such understanding could underpin extending social network analysis 
in a valid way to this area.  This work can illuminate understanding of where and how existing social 
network analysis methods and measures can be applied to trace data, and where new phenomena 
arising from online community and its trace data require new approaches.  As the quantity 
of digital trace data and interest in it explodes, it becomes ever more imperative to better understand the 
phenomena. 
 This study will compare digital trace data and social network data gathered via survey for a 
specific community, "Terra."  The Terra community possesses a set of online and offline characteristics 
that make it particularly relevant for this endeavor. 
 
Background 
 
 The study of social networks has a history spanning the better part of a century, providing 
perspectives on social phenomena and contributing to disciplines ranging from economics to psychology 
to organizational behavior (Borgatti et al., 2009). 
 The field of social network analysis evolved in a period when gathering network data could be 
an intensive, even arduous process, typically involving surveys and interviews of subjects.   Additionally, 
the data may contain inaccuracies.  Informant accuracy in self-report, in circumstances where actual 
behavioral observations were also made, has been observed to be imperfect.  Memory fades, and 
informants may overreport or underreport behaviors and ties with alters (relationship partners).  Yet for 
data on beliefs and attitudes, there may be no reasonable alternative (Bernard, Killworth, Kronenfeld, & 
Sailer, 1984). 
 The rise of the Internet, online community, and social media has dramatically changed both the 
landscape for social interaction, and the amount of data potentially available relating to social 
phenomena.  As massive amounts of online data capturing, or at least reflecting, ever-larger portions of 
human activity become available, new opportunities will emerge (Watts, 2007).  In this context, boyd 
characterizes the technology affordances of new means of computer-mediated  communication, 
particularly social networking sites, and important areas of research including networks and network 
structure and online/offline connection (boyd & Ellison, 2008). 
 The potential impact of rising use of the Internet, and growth of online communities and social 
networking sites on society has been an issue of broad societal concern.  There is evidence that social 
circles of Americans have been contracting over the past decades (McPherson, Smith-Lovin, & 
Brashears, 2006), and that community participation has been decreasing (Putnam, 2001).  Such changes 
have been linked to time spent on line supplanting personal interaction.  Other research finds positive 
change in social connectivity in the same time frames.  Wellman examines changes to social capital for 
Internet users, and finds an array of positive effects, including increased participation in communities 
(Wellman et al., 2001).  And consistent with Granovetter’s strength of weak ties theory, participation in 
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online community would appear to open doors for participants, through exposure to others online who are 
not frequent, strong, and close partners (Granovetter, 1973). 
 Yet, limitations of theory and of methods will be encountered, to say nothing of issues of data 
access and individual privacy (Lazer et al., 2009).  Initial efforts to directly apply social network measures 
in these contexts may not prove particularly useful.  Freeman considers closely the problems 
posed when social network measures are employed by those lacking a social science background (such 
as physicists), or applied to network data that is not social in nature.  He is optimistic that these hurdles 
can be overcome, particularly through cross-disciplinary communication and collaboration (Freeman, 
2008). 
 Issues surrounding the validity of digital trace data for social network analysis have recently been 
raised (Howison et al., 2011), including issues of reliability, and mismatches of constructs and measures 
to trace data itself.  The issues are explored through a review of relevant literature. The current study 
provides empirical data from both digital traces and survey for a community whose members 
simultaneously participated in both online and face-to-face interactions towards common 
goals.  This near-perfect alignment of online and offline community, with concurrent, focused interaction, 
captured both through digital traces and participant report provides a unique opportunity to more fully 
understand the relationship between these networks. 
Research Questions 
 
 Research questions to be examined include: 
 
 How do social ties observed or inferred from online communities' digital trace data compare to 
social ties based on interactions in the physical world?  How are they distinct? 
 How do the networks that emerge from these ties relate?  Are there patterns of similarity or 
difference? 
 How can we evaluate the nature and relevance of ties created in trace networks?   How do they 
matter?  Can we align them with other types of observed or reported social ties? 
 
Methods 
 
 This section will describe the community being studied, the data gathered and instruments used, 
the data analysis methods, and the tools used. 
 
The Community 
 
 Rather than an online-community organized around a hobby or interest, the members of the 
community examined in this study ["Terra"] are professionals engaged in scientific research, policy, or 
clinical practice involving global climate and climate change issues, or public health.   The goals of the 
community are to promote collaboration and knowledge sharing across disciplines relating to climate 
change.  A website for the community states it is 
 
...focused on climate disruption and its effects on society.   Its goals are to forge connections 
between, and support collaboration and communication among scientists and policy makers 
interested in climate change, public health, and/or national security. [It] consists of an online 
presence, hosted on a website, and a series of workshops, supported by that website.  [source 
anonymized for the privacy of the community] 
 
 This community was explicitly designed to have an online and offline component, with both 
aspects of the community oriented around precisely the same goals and issues regarding climate change 
and public health.  Members were expected to engage face to face during workshops, and also to 
participate online.  In fact, during the course of a workshop, the members of the Terra community are 
simultaneously engaging in both online and offline interactions. Activities in workshop sessions included 
brainstorming, identifying and prioritizing issues, and problem solving. 
 All members of the Terra community had accounts and profiles on the online Terra community 
platform.  All attended a 3-day workshop on climate change and public health.  The 3-day workshop 
consisted of 13 half-day topical sessions, focused on issues such as food and water security, sea level 
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rise and extreme weather, infectious disease and water quality, and climate modeling, a number of 
workshop feedback sessions, and keynote sessions.  For each session, background materials had been 
uploaded, and online interactions were developed.  Thus, a participant in a session would log into the 
Terra system, navigate to the session, and participate in session-related online activities, such as ranking 
major threats to water quality.  At the same time, during the course of the session, each participant was 
engaging in face-to-face interaction with the other session participants and the session moderator, 
discussing issues or sharing insights and perspectives.   Over the course of the workshop, community 
members also had opportunities to socialize over meals and cocktails.  Ninety-two people participated in 
the Terra workshop.  Topical sessions had 7 to 18 participants (mean 14.3, standard deviation 3.85).  
Workshop feedback sessions had as many as 35 participants. 
 
Data 
 
 After the workshop ended, digital trace data was collected from the Terra community platform. 
Participation in each session was determined through system-generated data (such as posting or voting 
behavior).  Additionally, any free-text comments posted for a session were data mined for mentions of 
session participants.  This produced a 92x18 matrix, in which individuals were linked to the sessions they 
participated in. This network is shown in Figure 1.  Green squares indicate workshop sessions. Individual 
community members (circles) are linked to each session they took part in.  The color of the circle 
indicates the institution (such as the specific university, government agency, or an NGO) that the 
individual is affiliated with.  While node labels have been hidden to reduce visual clutter in this network, 
the cluster of green squares at the center of the network are the workshop feedback sessions. 
 
Figure 1. Network of session participation 
 
 
 
 
Sessions during the 3-day workshop fell into two categories – the topical sessions (on issues related to 
climate or public health), and the feedback sessions, focused on growing and improving the community. 
The network in Figure 2 shows participation in topical sessions only. 
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Figure 2. Two-mode network of topical session participation 
 
 
 
 These networks are both 2-mode networks, in which ties link different types of entities (people 
and sessions, in this case).  But a 2-mode network does not in itself show relationships between 
individuals.  For further analysis, this matrix was transformed into a 92x92 affiliation matrix in which ties 
between individuals represents co-participation in sessions (S.P. Borgatti & Halgin, 2011).  This is the 
"online co-participation" network (OCP).  It is an undirected network.  That is, if A attended a session with 
B, then B also attended that session with A.  Visually, A and B will be connected by a line to represent 
this tie. 
 This network of affiliations between actors based upon co-participation is shown in Figure 3. 
While it contains fewer nodes than the previous networks, it is much denser as each community member 
is connected to every other member they participated in a session with. 
 
Figure 3. Network of online co-participation 
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 Following the workshop, all 92 community members received a social network survey.  The 
survey elicited information on three social ties related to knowing, learning from, or working with other 
members of the community.   These social ties relate directly to the community goals of forging 
connections between, and supporting collaboration among community members.  The survey questions 
are provided in Table 1.  Respondents were presented with a list of the participants in the workshop, and 
indicated which alters they had each tie with. 
 
Table 1 
Social Network Survey Questions 
Relationship Name Question 
       Knew Prior (K) Whom of the attendees  did you know prior to the “Terra” 
workshop? (To “know” in this context means to know by name or by 
face, and to have interacted with previously in a professional or 
personal context.) 
       Learned/Engaged (L) Over the course of the workshop, you may have had the opportunity 
to both strengthen connections with existing colleagues and to meet 
and engage with new people. Please indicate each new person you 
learned from or engaged with during the conference. 
       Work with in Future (W) While it is too soon to be certain, of the new people you learned from 
or engaged with, are there any that you are fairly confident you will 
work with in the future?  
 
 Thirty-five participants completed the survey, for a response rate of nearly 40%.  While the 
response rate is higher than that of many surveys, for purposes of comparing social networks, missing 
data from non-respondents would affect the findings.  For this reason, most analyses were performed on 
a subset of the data, representing those 35 Terra members for whom we had complete data - both survey 
data and trace data.  That is, for each of these 35 participants, we have networks that represent their co-
participation in sessions, and networks that represent their responses for the Knew Prior, 
Learned/Engaged, or Work with in the Future ties, as well as the responses that each of the other 34 
provided about them.  An additional network, representing the existence of any social tie between actors 
(K, L, or W) was generated.   This is the Any Tie (AT) network.  As a union of all the social ties reported 
by respondents, AT provides the broadest representation of the social network reported by community 
members.  
 Organizational affiliation data is available for community members from their community profiles 
and workshop registration.  Organizational names were standardized to a single form.  Additionally, 
organizational affiliation was mapped to the level of institution, to adjust for individuals who listed 
departments or subunits within a parent institution as their organization. This is the data used for actor 
node color in all network visualizations. 
 
Data Analysis Methods 
 
 Analysis methods and measures have been drawn from social network analysis, as that is the 
relevant framework for this study.  Network visualizations are supplied for each network studied.  
 
Network Measures 
 
 Network density reflects the number of ties that exist in the network, out of the number possible 
(Hanneman & Riddle, 2005) 
 Core-periphery structure, which capture the extent to which the network is structured with a 
dense "core" of well-connected actors, surrounded by a "periphery" of actors who have ties to members 
of the core, and few ties between each other (Borgatti & Everett, 2000) 
 Triad Census describes the distribution of triads (sets of 3 actors), who have particular pattern of 
interconnections, ranging from no ties at all (an empty triad), to having all 6 possible ties (a complete 
triad).  The triad census captures structure and connectivity at a local level, and provides some insight as 
to whether phenomena such as reciprocity and transitivity happen in the network (Wasserman & Faust, 
1994). 
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 Degree centrality assesses how prominent, or "central" an actor is, based on how many ties the 
actor has to others in the network (Freeman, 1979).  Indegree captures how many ties come in to an 
actor, while outdegree measures how many ties originate with the actor. 
 
Tools 
 
 Ucinet  (Borgatti, Everett, & Freeman, 2002) and NetDraw (Borgatti, 2002) are used for  
computation of network measures and statistics, and network visualization. 
 
Results 
 
 For reasons provided in the Data section, the majority of findings discussed will be based on data 
from the complete 35-person network. However, survey results for the 92-person network (not all of whom 
responded to the survey) will be reviewed as appropriate. 
 
Knew Prior (K) 
 
 This network reflects relationships that existed among community members prior to attending the 
workshop.  Unsurprisingly, there is a higher likelihood for individuals to know others from their home 
institution, versus individuals from other organizations.  A substantial percentage of community members  
(the isolates on the left side of the network) may not have personally known anyone else in the 
community prior to the workshop.  However, it is likely that some apparent isolates in this network did 
have existing K relationships, but that these are missing from the data, because no participant in 
that relationship responded to the survey. 
 
Figure 3. Knew Prior (K) 
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Learned/Engaged (L) 
 
 This network reflects relationships of learning from or engaging with members of the community. 
These new ties formed among community members provide an indication that meaningful interaction 
across institutional boundaries has occurred. 
         
Figure 4. Learned From or Engaged With (L) 
 
 
 
Work with in the Future (W) 
 
 This network is the least connected of the three.  While it is speculative, based on anticipation of 
activities that have yet to happen, it could be validated longitudinally.  The larger number of cross- 
institutional ties is an indicator Terra may achieve its goal to foster new collaborations. 
 
Figure 5. Work with in Future (W) 
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Complete Networks 
 
 The three networks visualized below represent a subset of the previous network data, including 
only actors for whom complete data was available. (All 35 actors have trace data, and all 35 completed 
the survey.) 
         
Figure 6. Knew Prior (K) 
 
 
 
 
Figure 7. Learned From or Engaged With (L) 
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Figure 8. Work with in Future (W) 
 
 
 
 
Figure 9. All relationships from survey 
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Online Co-Participation (OCP) 
 
 This network is derived from digital trace data from the Terra online community. 
 
Figure 10. Online co-participation relationships 
 
 
 
 
Network Level Measures 
 
 Density. Density reflects the overall cohesion of the network, in terms of sheer 
connectedness. Density for the survey networks is considerably lower than for online co-participation.  
Even the Any Tie (AT) network has only half the density of online co-participation.  The difference 
cannot be attributed to the undirected online co-participation network having more ties due to being 
an affiliation network.  And there is no plausible reason to expect that participants forgot or chose not 
to report more than half their ties to alters.  The difference in density appears to indicate the OCP 
network does not closely resemble any reported social network for this network level property.  
Network densities are reported in Table 2.  
 
Table 2 
Network Density 
Network  Density  Count 
Knew Prior  0.131  156 
Learned/Engaged  0.137  163 
Work with in Future  0.082 
 
97 
Any tie  0.250  298 
Online co-participation  0.563  670 
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 Core-periphery structure. The degree to which a network contains a distinct core 
surrounded by a periphery of less-connected nodes is another aspect of overall network structure 
that can be used to compare networks.  Comparison of the network consisting of any reported social 
tie with the online co- participation network reveals a considerable distinction.  While both networks 
can be fit to a categorical core-periphery structure to a reasonable degree, they differ considerably in 
the size of the core, the size of the periphery, and the within-core density.  The online co-participation 
network has a core that comprises two thirds of total network, with near perfect internal connectivity, 
while the AT network is half that size, and notably less well connected.  Thus, the online co-
participation network portrays a much more closely connected social world with a much more 
expansive core. 
 
Table 3 
Core-periphery structure  
Relation Core 
Size 
Periphery 
Size 
Within-Core 
Density 
Final CP Model 
Fit 
Any Tie 12 23 0.742 0.628 
Online co- 
participation 24 11 0.998 0.873 
 
Subgroup Measures 
 
 Triad Census. In additional to comparing networks at the highest level of abstraction, insight can 
be gained by examining networks in terms of the substructures they are composed of.  Triads within a 
network can be examined for evidence of phenomena such as tendencies toward reciprocity or 
transitivity (A→B, B→C, C→A).  Since online co-participation is an undirected graph and cannot contain 
any asymmetric triads, a comparison of the possible triads for both online co-participation and the 
survey networks is presented.  For all cases, online co-participation has far more triads than any network 
based on reported social ties.  For the complete triad, in which all 3 actors are perfectly 
connected to each other (A→B, B→C, C→A), OCP has nearly 20 times as many triads. 
 
Table 4 
Triad Census for all Networks 
 
Triad 
 
Knew Prior 
Learned 
Engaged 
Work with in 
Future 
 
Any Tie 
Online co- 
participation 
One-leg 1507 341 291 1125 2359 
Complete 79 2 3 111 2036 
Two-leg 111 27 25 235 1294 
 
Node Measures 
 
 Degree Centrality. Degree centrality for the full 92-person shows 5 actors with scores of zero for 
online co-participation (InDegreeO in Figure 11), which indicates non-existent influence within a network. 
However, four of the 5 played key roles in the Terra workshop.  These include keynote speakers, session 
moderators, and workshop organizers. And these 4 fall into the top third of influential actors, based on 
indegreeL (number of conference participants who said they learned from or engaged with them at the 
conference). This may reflect a limitation of the trace data for this community.  Actors who played key 
roles or performed certain functions during the workshop, such as keynote speakers and session 
moderators, due to their leadership positions, appeared to participate less.  Since they were leading the 
sessions, they typically were not voting or commenting within them.  Their participation in the session 
could be "invisible" from the perspective of the digital trace for the session.  At most, they had browsed to 
the session page, but that was insufficient user behavior to leave a "participation" trace in the data. 
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Figure 11. Comparison of indegree centrality for Learning/Engagement and OCP networks 
 
 
 
Considering just the 35-person network for which complete data is available, we can compare 
centrality from social ties reported in the survey (A) with centrality from the digital trace data.  Again, the 
two values diverge.  Outdegree for the digital trace data (OutDegO), the number of alters for each actor 
hovers around 25 for most of the actors, and significantly exceeds the number of alters reported by 
respondents.  The anomaly noted previously, in which an actor prominent in the survey network has a 
centrality score of zero for online co-participation is again observed.  The fifth most central actor, who 
reports ties to half the network members, and is both a workshop speaker and a driving force in 
organizing and creating the Terra community, has no social ties to anyone, based on digital trace data. 
 
Figure 12. Number of Alters 
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Correlation of Degree Centrality 
 
The values for OutdegreeK and IndegreeK correlate to 95% (R
2
=.90).  This indicates respondents 
are able to accurately and consistently report their perceived relationships, and are in agreement about 
knowing each other.  Lower correlations between OutdegreeL and IndegreeL could reflect the naturally 
asymmetric aspect of learning, where A can learn from B, without B also learning from A.  Correlations of 
degree between the online co-participation (OCP) network and the survey-derived networks are 
consistently among the lowest seen.  Even for the broadest of survey-derived networks, the AT network, 
correlations hover around 25% for both InDegree and OutDegree. 
 
 
 
QAP Correlation 
 
QAP, or quadratic assignment procedure, is a standard method for determining the association 
between networks (Hanneman & Riddle, 2005). The correlation of OCP with any of the survey networks is 
too low to support it being a reasonable approximation for any of the reported social ties. 
 
Table 6 
QAP 
Relation Online Co-participation 
Work in Future 0.086 
Any Tie 0.190 
Learned/Engaged 0.170 
Knew Prior 0.076 
 
Discussion 
 
 This study examined a community, "Terra," composed of professionals engaged in scientific 
research, policy, or clinical practice involving global climate and climate change issues, or public health. 
The goals of the community are to promote collaboration and knowledge sharing across disciplines 
relating to climate change.  Networks representing social connection between community members were 
compared.  Community members were surveyed to determine three social networks (Knew Prior, Learned 
from or Engaged with, Work with in Future).  A digital trace network, Online Co-participation, was created 
from data stored by the online community platform. 
 As observed by Howison, even seemingly “perfect” trace data may prove less so in reality, and 
require an investment in data cleaning. This study was no exception, as it was necessary to normalize 
participant names and to reconcile workshop attendance. Efforts expended to clean the data warn us 
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that trace data may need to be examined in the context of some external source, to identify and correct 
any potential problems. 
 The digital trace data showed online participation in sessions.  Participation meant using the 
system in a way the system could record, such as posting on a topic, commenting, ranking or voting on 
items posted in a session.  This raises the issues of what other social relationships might co- participation 
most closely relates to. On the face of it, the Learning/Engagement  network should be quite similar, as 
participants were in the same room talking about session topics while they were participating in the 
session online.  It is possible that participants considered themselves to be engaging on an issue, and not 
engaging with each other. The individual identities of some the others in the room may not have been 
“sticky” in real life, and thus may not have been remembered by others in the survey. Perhaps the online 
aspect of the interactions let some people "lurk" in terms of real world interaction, so they never made a 
true impression on others in the group, so no social ties were formed between them, despite online 
activity. 
The trace network was found to be clearly distinct from any the others.  It contained far more 
ties in general, and differed in terms of network level properties and structure.  It was far more cohesive, 
with higher density and a larger core.  Despite a much higher average centrality score for network 
members, it paradoxically produced a set of unconnected actors who were among the most central in 
the reported networks.  This appeared to be a consequence of actors who performed certain roles in the 
community, including leadership and facilitation roles, being less active in the online system. 
 While online co-participation (OCP) certainly paints a more egalitarian picture of the network of 
the Terra community (higher degree, perfect reciprocity, considerable transitivity), it may be disguising 
actual underlying social processes that led to the lower reported values for each of these phenomena. In 
fact, it is not obvious how one would align this trace network with any of the survey-derived social 
networks, or how to interpret the significance of online co-participation to participants. 
 
Future Directions 
 
 This study examines one community, using one technology platform, at one point in time. 
Limitations arising from this, and suggestions to address them in future work follow. 
 The data is not longitudinal.  The "work with in the future" relationship is speculative, and reflects 
intentions.  Validating with reports of joint grant applications, collaboration on research projects, or co-
authorship of papers, would be helpful.  Gathering more network data when the next workshop series is 
held, and possibly expanding the set of social ties surveyed could provide further insight, as would 
gathering digital trace data longitudinally for the community as it continued to develop. 
Survey response was not perfect.  There may be systematic differences between those who 
responded and those who did not.  For example, those who learned/engaged the most may also have 
had a higher likelihood to respond to the survey.  Informant accuracy in general may have affected the 
results.  Cognitive biases in reporting ties may exist.  The survey was not conducted during the workshop, 
but weeks later (after IRB approval was received).   Participants could have forgotten ties, or the names 
of alters.  Not all community members completed the survey.  Conducting the survey earlier, perhaps 
during the final workshop session, could help.   Community members were identified by name and 
institutional affiliation in the survey.  Augmenting the names with pictures of participants, as a memory 
jog, might improve accuracy. 
 Different platforms for supporting online community with different features could lead to different 
trace data, and thus, evidence of different kinds of ties.  Exploring other platforms, or platforms with 
different sets of features implemented or employed could provide new insights. 
 Three relationships were selected for this study – Knew Prior, Learned/Engaged, and Work with 
in Future.  They align very closely with the goals of the community to foster new knowledge sharing and 
collaborative relationships among individuals interested in issues of climate change, health, and public 
policy and are clearly relevant to understanding this online community.  While selecting a small number of 
salient relationships may help survey response rate, it is also a limitation.  Selecting different relationships 
to survey might have produced different results. 
 Qualitative and quantitative approaches can provide unique and complementary perspectives of 
social networks and lead to deeper understanding (Fuhse & Mützel, 2011).  Augmenting this work with 
qualitative data would be desirable.  For example, incorporation of knowledge gleaned from interviews 
of network members could enrich our interpretation of what each of the reported social ties means to 
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participants, and how they experienced online co-participation as a social and community-forming 
interaction potentially leading to new social ties.  They might propose different social ties than those 
elicited in the survey for capturing connections among community members. 
Transforming the original trace data directly into an affiliations network of online co-participation is 
a logical way to proceed.  Yet it is possible that applying some other type of transformation could 
have produced a network with properties more similar to those of the reported social networks. Exploring 
other types of transformations might prove fruitful. 
This is a very young community. It will certainly change.   Perhaps over time and with more 
opportunity for face-to-face interaction, trace data might start to converge with survey data.  It might serve 
as a leading indicator for where new participant-recognized  social ties might be formed. 
Only one community was studied, Terra.  This community consisted of self-selected individuals 
motivated to collaborate and share knowledge on the complex scientific, social and policy issues relating 
to global climate change.  They further divided into subgroups focused on a subset of topics for the 
majority of their interactions.  Thus, they may not be representative of the majority of online communities, 
which are likely to have far more diffuse and heterogeneous compositions.  While the focus of this 
community provides unique opportunities, it limits generalizability.  Studying more communities with 
different goals, sizes, membership compositions, ages, and so on would broaden our understanding. 
 
Conclusions 
 
The Terra community provides a unique opportunity to examine issues of personal social 
networks and digital trace data for an online community.  Substantial differences between networks based 
in these types of data for the same community are observed. 
 The findings have implications for future work on trace data validity.  For this community, the 
digital trace network cannot serve as a proxy for a network of personal ties, recognized by the people 
involved.  For those social network measures examined in this study (density, core-periphery, triad 
census, degree centrality, QAP), digital and survey networks were dissimilar.  And as these measures 
map onto network, subgroup, and actor-level phenomena, there was no level of network analysis for 
which a good correspondence was observed. 
 As participation in online community continues to grow, and digital trace data becomes even 
more abundant, the need for appropriate ways to interpret this data will not diminish.  Though 
understanding how individuals perceive their networks and their interactions with others within an online 
community is important, we currently lack clear mechanisms to do so through the digital trace data, 
especially as it was typically designed to support system processes.  Progress in this area may suggest 
new methods for using such digital trace data, and it may lead to improvements in technology to capture 
digital traces that better reflect social ties recognized by participants. 
 While a new field of computational social science may be unfolding before us, this study 
illustrates that there are still many unanswered questions about even basic correspondences between 
digital trace networks and personal social networks.  Much work needs to be done to truly grasp the 
meaning and value digital trace networks can provide to our knowledge of online community.   Though 
the fit is not yet hand in glove, the promise is powerful. 
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